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Snail2–PHD12 interaction recruits an epigenetic repressive
complex that mediates neural crest
epithelial–mesenchymal transition
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The epithelial to mesenchymal transition (EMT) is a process by
which epithelial cells are converted from a tightly adherent sheet of
cells into a more dispersed mesenchymal population. Neural Crest
(NC) cells are a transient pluripotent cell population that delaminate
from the dorsal neural tube via an EMT, migrate extensively and
contribute to numerous derivatives. It is well-known that Snail
represses cadherin expression, guiding changes in the adhesion
properties prior NC EMT. However, the molecular mechanisms
underlying its repressive activity were unknown. Here, we character-
ize a Plant-Homeodomain factor (PHD12) that we show interacts
with both Snail2 and the Sin3A/HDAC repressive complex using an in
vivo immunoprecipitation assay. PHD12 knock-down embryos were
used for a multiplex Nanostring expression analysis, evidencing an
elevated Cadherin6b (Cad6b) and low NC specifier makers (Sox10,
FoxD3, Snail2) in the dorsal neural tube after loss of PHD12. These
results were validated by immunohistochemistry using specific
antibodies showing lack of migrating NC together with an increase
in Cad6b expression at the dorsal aspect of the neural tube. Using an
in vivo chromatin immunoprecipitation (ChIP) assay we provide
evidence that PHD12 protein interacts with the Cad6b locus only
prior NC migration, concomitantly with promoter hypoacetylation.
Taken together, we provide the first in vivo evidence showing the
molecular mechanism of Snail2 repression via association with an




LMO4 modulates slug/snail function in neural crest development
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The neural crest (NC) is a population of multipotent stem cell-like
precursors that arise at the neural plate border in vertebrate embryos.
These cells undergo an epithelial to mesenchymal transition (EMT)
and migrate extensively before giving rise to a diverse set of
derivatives. Interestingly, components of the neural crest gene
regulatory network (NC-GRN) are often used reiteratively to control
multiple steps in the development of these cells. For example, Slug
and Snail are required for the formation of the NCs as well as for their
subsequent EMT/migration. It is important to understand the
mechanisms that control the distinct function of these factors in
different cellular contexts. For example, Snail family transcription
factors may assemble different co-regulatory complexes in different
enhancer contexts, and it is therefore essential to characterize their
interaction partners, particularly those that might play a scaffolding
role. Here we show that the LIM adaptor protein, LMO4, is a Slug/
Snail interacting protein that is essential for NC development. LMO4
is expressed in NC forming regions of the embryo, as well as in the
central nervous system and the cranial placodes. LMO4 binds directly
to Slug and Snail, but not to other components of the NC-GRN. In
addition, LMO4 can modulate Slug-mediated neural crest induction,
suggesting a mechanistic link between these factors. LMO4 is
necessary for normal NC development as morpholino-mediated
“knockdown” of this factor leads to loss of NC precursor formation
at the neural plate border. Importantly, misexpression of LMO4 leads
to ectopic expression of some neural crest markers but a reduction in
the expression of others. This suggests that a better understanding of
the function of LMO4 in NC development will help delineate the




Regulating the function of Twist, an essential factor in neural
crest development and tumor progression
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Neural crest cells are multipotent, proliferative stem cells that
undergo an epithelial–mesenchymal transition (EMT) and migrate to
distant regions of the embryo where they give rise to a large and
diverse set of derivatives essential to the vertebrate body plan.
Interestingly, a number of transcription factors that control EMTs
during neural crest development, including Twist, Snail, Slug, and
Sip1, also regulate tumor cell metastasis. Twist is a bHLH (basic helix–
loop–helix) protein expressed during neural crest formation, migra-
tion, and fate diversification. Depletion of Twist in Xenopus leads to
defects in cranial neural crest formation and migration, demonstrat-
ing its necessity for the normal development of these cells. The
mechanisms via which Twist regulates cell fate decisions, as well as
EMTs in both embryonic development and cancer metastasis, remain
poorly understood. Here we show that an E3 ubiquitin ligase, Ppa,
that had previously been shown to regulate Slug/Snail protein levels,
also regulates Twist. Ppa binds Twists highly conserved WR domain
and promotes its instability. Our findings suggest that the ubiquitin–
proteasome system modulates the protein expression levels of
multiple structurally distinct EMT regulatory factors, including Twist,
Snail, Slug, and Sip1, through the actions of a common E3 ligase. The
WR domain can mediate additional protein–protein interactions that
impact Twist function during neural crest development, distinct from
its effect on Twist stability. Together our findings provide novel
insights into the function of a key regulator of both early embryonic
development and tumor progression.
doi:10.1016/j.ydbio.2011.05.500
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Twist1 directly regulates genes associated with cell proliferation
and migration in developing heart valves
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Congenital heart defects, including valve malformations, are
among the most common birth defects in the world. Heart valves
develop from extracellular matrix (ECM) rich endocardial cushions
(ECCs) populated by highly proliferative, migratory, and undiffer-
entiated mesenchymal cells. The basic helix–loop–helix transcription
factor Twist1 promotes cell proliferation and migration in cultured
ECC mesenchymal cells. Although implicated as a regulator of
essential mesenchymal functions, Twist1 direct transcriptional
targets remain largely unknown. We hypothesize that Twist1 directly
regulates transcription of genes promoting cell proliferation and
migration in ECC mesenchymal cells. Two candidate genes, Tbx20 and
Cadherin-11 (Cdh11), contain evolutionarily conserved regions
(ECRs) with putative Twist1 binding E-box consensus sites. ECRs
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